
National Aeronautics and 
Space Administration

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

AstroViz 2018

Emily Law

Solar System Treks Project (SSTP)

These activities were carried out at the Jet Propulsion Laboratory, California Institute of Technology, 
under a contract with the National Aeronautics and Space Administration.

© 2018 California Institute of Technology. Government sponsorship acknowledged.
Reference herein to any specific commercial product, process, or service by trade name, trademark, 

manufacturer, or otherwise, does not constitute or imply its endorsement by the United States Government or 
the Jet Propulsion Laboratory, California Institute of Technology. 1



National Aeronautics and 
Space Administration

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

Solar System Treks Project

• Development and operations at JPL

• An element of NASA’s Solar System Exploration Research Virtual Institute (SSERVI)

• A family of web based interactive portals for mission planning, scientific research and public outreach

– Planetary surface visualization and Analysis tools

– GeoSpatial Data products based on PDS data collected by many past and current missions

• Standard GeoSpatial Data Access APIs

– A variety of user interfaces (e.g., virtual reality goggles)

– A variety of external platforms (e.g., Eyes on Solar System, planetariums)

• Publicly available portals 

– Mars (https://marstrek.jpl.nasa.gov)

– Moon (https://moontrek.jpl.nasa.gov)

– Vesta (https://vestatrek.jpl.nasa.gov)

– More to come (e.g., Phobos, Ceres, Titan, IcyMoons)
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Experience TrekVR

AstroViz 2018 3



National Aeronautics and 
Space Administration

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

Draw a path
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Scan QR code or Email URL

AstroViz 2018 5



National Aeronautics and 
Space Administration

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

Viewing with Cardboard Goggles 
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SSTP Front-End Toolkits
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HTML5 framework, widgets, and 
plotting capabilities

2D Map Visualization

WebGL 3D Globe 
Visualization
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SSTP Visualization Framework

• Use shared Common Mapping Client framework provides uniform 
modern portal interface

• Employ proven world class front end visualization toolkits

• Provide geospatial data processing pipeline transforming data into high 
precision and accurate visualization products

• Support by scalable cloud-enabled system/infrastructure architecture
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CesiumJS

• https://cesiumjs.org/

• An open-source JavaScript Library for world-class 3D globes and maps”
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More about Cesium

• CesiumJS is developed by an open-source community, with support 
from the Cesium Consortium

• Monthly releases

• Open Standards and Formats

• Browser based Javascript with Tutorials, API documentation and Code 
examples

• On-line Forum

• Easy to customize

• Features: 3D globe, 2D map, time controls, webVR, etc
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SSTP Cloud Infrastructure
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client Elastic Load

Balancing

EC2 Instances

Specialized

EC2 Instance

Amazon S3

CloudFront

Web service requires GPU 
instances

3D Terrain Mesh Data

Multiple instances of 
ArcGIS 

Cache and serves static 
map images
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Backup
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Experience TrekVR Context
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TrekVR inputs

• A list of textures for each map layer to be shown.

• A path for the viewer to fly over.

• Terrain data to build the surface.

• Body name to change between different solar system surfaces.
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